Introduction
Hip fracture is the most severe complication of osteoporosis and, despite being a frequent health problem, there is wide variability in both the health care provided to this patient group and the results achieved after their treatment. Clinical guidelines based on scientific research are a tool that helps to reduce this variability. Hospitals in several countries have adopted well-defined hip fracture patient care pathways [1] [2] [3] [4] [5] [6] . These care pathways include detailed descriptions of all procedures for hip fracture patient care from admission to discharge. The introduction of fast track schemes usually results in reductions in length of stay and mortality, and reduces the numbers of complications [7] [8] [9] [10] .
In a previous study we compared hip fracture patients treated in a Lithuanian institution, where no special care program was introduced [11] with patients treated in a University hospital in Sweden where a fast track pathway was introduced five years ago. The analysis included an audit of hip fracture patients' care during their admission; stay in Acute & Emergency department (A&E) and in the orthopaedic ward. The previous study [11] showed some potential benefits using the hip fracture care pathway, which was particularly associated with shorter time to surgery, thus reducing the risk of complications. Based on the audit results a Fast track protocol (FTP) was introduced for hip fracture patients treated at one institution in Lithuania.
The aim of the current study was to evaluate the changes in procedure performance, time from admission to surgery and length of stay after introduction of the fast track protocol.
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Prior to fast track introduction, a number of team meetings were conducted and problems in care, identified in a previous hip fracture audit study, were discussed. A certain number of procedures were recognized to be of importance in hip fracture management and were modified accordingly for subsequent investigation. The study was focused on the completion of all investigated procedures and their effect on the time period from admission to surgery and length of stay (LOS). Just before the fast track protocol was introduced, all ambulance services were informed about the study and encouraged to transport more patients with suspected hip fracture to our institution.
The FTP included well-defined care in the A&E department and orthopaedic ward as well as the protocol for planning a surgery within 24 hours after admission. After the arrival of patients with a suspected hip fracture he/she was transported directly to the X-ray department. If the hip fracture diagnosis was confirmed, the patient was returned to the A&E where pain evaluation and subsequent drug prescription, immobilization, infusion therapy, electrocarodiography (ECG) and blood tests were performed. Within two hours from admission the patients were supposed to be transported to the orthopaedic ward. Within one hour in the orthopaedic ward the patient met an anaesthetist, who decided on the timing surgery, with the aim of operating on the patient within the shortest possible time. Any reasons for delaying surgery should be clearly defined and recorded in the patient's case history.
We studied the use of fracture immobilization, analgesics, infusion therapy, blood test sampling, American Soiciety of Anesthesiologists (ASA) grade (ASA I= Normal healthy individual, ASA II Mild systemic disease that does not limit activity, ASA III = Severe systemic disease that limits activity but is not incapacitating ASA IV= Incapacitating systemic disease which is constantly life-threatening) and ECG registration before and after FTP introduction. Furthermore, information about the mean/median time period from admission to surgery and LOS in the orthopaedic department was recorded. The study was approved by the ethics committee of the institution.
Statistics. Data are presented as mean ± standard deviation (SD) and as median and range. To determine whether our data were normally distributed, we performed the Shapiro-Wilk normality test. Measurements between groups were compared using nonparametric Mann-Whitney U tests. The chi square test was used to compare the proportions between the groups. A p-value of < 0.05 was considered significant. SPSS software was used for the calculations.
Results
The baseline data for the treated patients is presented in Table 1 . There were no significant differences between CG and IG regarding age and gender.
Characteristic
Before protocol introduction, n=97 (%) Table 1 . The baseline data of study groups before and after "Fast track protocol" introduction. Table 2 . Interventions, performed during patients' hospitalization period before and after "Fast track protocol" introduction.
ASA -American Society of Anesthesiologists
However, differences were observed in fracture type between the groups. After the intervention, a significantly higher number of patients with trochanteric and subtrochanteric fractures were treated in the institution but the number of undisplaced hip fractures remained similar. The higher number of patients with trochanteric fractures in the intervention group resulted in differences being observed in the treatment methods used on both groups of patients (a higher proportion of patients were treated with osteosynthesis in the IG as compared to a higher proportion of patients treated with THA in the CG. In addition, more patients in the IG had a higher ASA grade.
A comparison of procedures performed between the groups is presented in Table 2 .
The use of pain relievers did not differ significantly between CG and IG. But significant improvements in the use of immobilization, infusion therapy, blood test sampling and ECG recording were observed in the IG.
Changes in waiting time to surgery and LOS in CG and IG are presented in table 3. Significant reductions were observed in both waiting time for surgery and for LOS in the IG. A separate analysis of THA (Total Hip Arthroplasty) patients in CG (96) and IG (89), showed a significant reduction in waiting time to surgery (median 44.5 versus 19 hours, p<0.001) and LOS (median 11 versus 9 days (p=0.02) in the IG.
Significant reductions were observed in both waiting time for surgery and for LOS in the IG. A separate analysis of THA (Total Hip Arthroplasty) patients in CG (96) and IG (89), showed a significant reduction in waiting time to surgery (median 44.5 versus 19 hours, p<0.001) and LOS (median 11 versus 9 days (p=0.02) in the IG. We investigated the relation between ASA grade, waiting time to surgery and LOS for all 235 patients. The four ASA classes were grouped into two groups (ASA I and II to group 1, ASA III and IV to group 2). We found that group 1 (104) had a median waiting time to surgery of 23 hours (1-254) and 9 (3-43) days LOS. In group 2 (131), the median waiting time to surgery time was 23 hours (1-285), and 10 (4-41) days LOS. The difference between the two ASA groups was significant for LOS (p=0.006), but the difference in waiting time to surgery time was not significant (p=0.2). In a separate analysis of patients in the CG we found that for ASA group 1 the median waiting time to surgery was 28 hours (2-166), and 9 days (4-43) LOS, compared to 70 hours (3-355), p=0.02, and 13 days LOS (6-41), p=0.01 for patients in ASA group 2. Furthermore, for patients after intervention in ASA group 1 the median waiting time to surgery was 12 hours (1-254), and 8 days (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) (20) LOS as compared to 18 hours (1-385), p=0.1, and 9 days (4-23), p=0.06 for ASA group 2.
Discussion
After the introduction of the FTP we observed a significant improvement in the use of immobilization, infusion therapy, blood test sampling and ECG recording. Immobilization of the fracture reduces hip joint pain and prevents further fracture dislocation. The use of infusion therapy also improves the hemodynamic condition of patients and stops the catabolic process [12] . Blood test sampling, ECG recording and coordinated work in the A&E department resulted in significant reductions in the time spent in the A&E. Reducing the time spent in the A&E, according to many authors investigating the effect of introducing FTP, is recognized as an important issue and is in accordance with UK Audit Commission, which determined a target of admission to the ward from A&E within 1 hour for hip fracture patients [13, 14, 15] . One of the aims of the FTP introduction in our institution, to decrease the time spent in the A&E by up to two hours was successful; however, there is still room for further improvement.
Fast-tracking systems have been developed to shorten the time from admission to surgery [16, 17, 18] . In our study the median time from admission to surgery was 17 hours in the IG as compared to 44 hours in the CG. It is recognized in the literature that a shorter time period between admission and surgery results in decreased mortality and compli- Table 3 . Changes in waiting time to surgery and length of stay period before and after "Fast track protocol" introduction.
A&E -Acute and Emergency. LOS -Length of stay. CI -Confidence interval
cation rates [19, 20] . A systematic review and meta-analysis of 16 observational studies investigating a total of 13,478 patients addressed the impact of the timing of surgery on complications and mortality after hip fracture. Early surgery (i.e., within the cut-off limits of 24, 48 or 72 h) was associated with a significant reduction in mortality of 19% (adjusted risk ratio (RR) 0.81, 95% confidence interval (CI) 0.68-0.96) and the incidence of in-hospital complications [21] . Several national institutions recommend that hip-fracture patients should undergo surgery on the day of admission or no later than 24 hours [13, 22] .
In the CG only one patient was treated with osteosynthesis as compared to 49 patients in the IG, who were mainly patients with trochanteric fractures. The increased number of patients with trochanteric fractures was the result of information provided to the ambulance services regarding the new care protocol introduction, with encouragement to transport all patients with suspected hip fracture to the institution. One may suspect that the differences in type of fracture and treatment methods could have an effect on waiting time to surgery, but a separate analysis of the THA patients comparing both groups showed similar results to those of the whole group.
It has been reported that an optimized hip fracture care program reduces the LOS [23] in the hospital. In our data we found a significant reduction in LOS in the IG as compared to CG. This is in accordance with the majority of literature reports [9, 19] investigating the effect of fast track care for hip fracture patients.
ASA grade has been recognized as a factor significantly affecting complication rates and prolonging wait time for surgery due to the need for the medical attention required to prepare the patient for surgery [24] . In our data we observed a significantly greater waiting time to surgery for patients in the CG with ASA grades III and IV as compared to patients with ASA I and II grade. However, while investigating the IG, no significant difference was observed in surgery waiting times between ASA III, IV and ASA I, II grade patients. According to our study results the introduction of the FTP for hip fracture patients eliminated the effect of ASA grade on waiting time to surgery.
The drawback of our current study is that we did not record the rate of complications; thus, we cannot estimate if the faster time to surgery for ASA III and IV grade patients increased the number of adverse event. Thus, further studies are required on this issue to determine if rapid time to surgery on hip fracture patients with a great number of co morbidities will not increase the number of complications postoperatively.
Conclusion
We conclude that introduction of a fast track protocol improved the use of procedures necessary for hip fracture patient care, while reducing waiting to surgery time and LOS.
